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Abstract 

A measurement of spin correlation in tt production is reported using data collected with the ATLAS 
detector at the LHC, corresponding to an integrated luminosity of 2.1 fb ^ Candidate events are se- 
lected in the dilepton topology with large missing transverse energy and at least two jets. The differ- 
ence in azimuthal angle between the two charged leptons in the laboratory frame is used to extract 
the correlation between the top and antitop quark spins. In the helicity basis the measured degree of 
correlation corresponds to Aeiidty = 0.40+o;o|, in agreement with the next-to-leading-order Standard 
Model prediction. The hypothesis of zero spin correlation is excluded at 5.1 standard deviations. 



Observation of spin correlation in tt events from pp collisions 
at y/s = 7 TeV using the ATLAS detector 

(Dated: January 25, 2013) 

A measurement of spin correlation in tt production is reported using data collected with the 
ATLAS detector at the LHC, corresponding to an integrated luminosity of 2.1 fb~^. Candidate 
events are selected in the dilepton topology with large missing transverse energy and at least two 
jets. The difference in azimuthal angle between the two charged leptons in the laboratory frame is 
used to extract the correlation between the top and antitop quark spins. In the helicity basis the 
measured degree of correlation corresponds to AhcUcity = 0.40lQ'ogi in agreement with the next-to- 
leading-order Standard Model prediction. The hypothesis of zero spin correlation is excluded at 5.1 
standard deviations. 

PACS numbers: 14.65.Ha, 12.38.Qk, 13.85.Qk 



The top quark was discovered in 1995 [l|, I4I at the 
Tevatron proton-antiproton collider. The lifetime of the 
top quark is at least an order of magnitude shorter than 
the timescale for strong interactions, iniplying that the 
top quark decays before hadronization IsHtI. Therefore 
the spin of the top quark at production is transferred 
to its decay products and can be measured directly via 
their angular distributions 4] . While the polarization of 
t and t quarks in a hadronically produced tt sample is 
predicted to be very small, their spins are predicted to 
be correlated |8l4l0|. In this Letter the hypothesis that 
the correlation of the spin of top and antitop quarks in 
tt events is as expected in the Standard Model (SM), 
as opposed to the hypothesis that they are uncorrelated, 
is tested. This tests the precise predictions of ti pair 
production and of top quark decay, which is expected 
to occur before its spin is flipped by the strong interac- 
tion [9-13;]. Many scenarios of new physics beyond the 
SM predict different spin correlations whilst keeping the 
ti production cross section within experimental and theo- 
retical bounds lj-[l8j . For example, the spin correlation 
measured in this Letter may differ from the SM if the ti 
pairs were produced via the exchange of a virtual heavy 
scalar Higgs boson [19] or if the top quark decayed into a 
scalar charged Higgs boson and a 6-quark {t — > H^b) [20|. 

At the LHC ti production occurs mostly through the 
gg — > <t channel. At low tt invariant mass it is dominated 
by the fusion of like-helicity gluon pairs which produce 
top quarks in the left-left or right-right helicity configu- 
rations [13|. When these decay via ti — ?> W'^W^bb -^ 
I'^vl'vbb they produce charged leptons which possess 
correlations in azimuthal angle. At/) 2l|, in the labora- 
tory frame [l3|. In contrast, at the Tevatron production 
via qq annihilation dominates. The different production 
mechanisms and center-of-mass energies make a measure- 
ment of the spin correlation at both colliders complemen- 
tary 22]. Both the CDF and D0 Collaborations have 
performed measurements of the spin correlation 1231425 ). 
with a recent analysis by the D0 Collaboration reporting 
evidence for the presence of spin correlation in ti events 
with a significance of 3.1 standard deviations 26). 

The azimuthal angle between charged leptons is well 



measured by the ATLAS detector and does not require 
reconstruction of the top quarks. Figure [T] shows the dis- 
tribution of charged lepton A0 for generated events at 
parton level for ^ = 7 TeV, using MCSNLO [Jvl - Egll with 
the CTEQ6.6 parton distribution function (PDF) (sS] 
and a top quark mass of 172.5 GeV. It compares the SM 
prediction (solid line) to a scenario with no spin correla- 
tion between top and antitop quarks (dashed line). 



0.6 



-8 0.5 
^ 0.4 



0.1 



ATLAS Simulation 
- ft (SM) 
tt (uncorrelated) 




0.5 



1.5 



2.5 



3 

A(|) 



FIG. 1. Normalized reconstructed charged lepton A(j} distri- 
bution for generated events at parton level for ^/s = 7 TeV 
using MC@NLD. The two histograms show the SM and uncor- 
related spin scenarios. 

The degree of correlation. A, is defined as the fractional 
difference between the number of events where the top 
and antitop quark spin orientations are aligned and those 
where the top quark spins have opposite alignment. 



A = 



N{n) + Njli) - NjU) - Njit) 

Nin) + Niu) + Nin) + Niit)' 



(1) 



The arrows denote the spins of the top and antitop quarks 
with respect to a chosen quantization axis. This analysis 
uses a fit to templates constructed from simulated event 
samples to determine the amount of spin correlation from 



the A(j) distribution. The fit result is converted into a 
value of A in two bases: the helicity basis, using the di- 
rection of flight of the top quark in the center-of-mass 
frame of the tt system [3ll , |32| , and the maximal basis 
which is optimized for ti production from gg fusion, as 
described in Ref. 12|. In the helicity basis the SM cor- 



spin correlation are generated using MCSNLD with the 
CTEQ6.6 PDF set and a top quark mass of 172.5 GeV. 
In both cases the events are hadronized using the HERWIG 



shower model [38|, |39| . Within the statistical uncertainty 



relation coefficient is calculated to be ^heficity = O-^l H' 
and in the maximal basis Aj^'^^jj^jj^j = 0.44, evaluated at 
matrix-element level using MCONLO. Theoretical uncer- 
tainties due to the variation of factorization and renor- 
malization scales and due to PDFs are of the order of 1% 
including next-to-leading-order (NLO) QCD corrections 
in ti production and top quark decay [22| . 

The ATLAS detector [33j at the LHC covers nearly the 
entire solid angle around the collision point. It consists 
of an inner tracking detector (ID) covering JT^j < 2.5 and 
comprising a silicon pixel detector, a silicon microstrip 
detector and a transition radiation tracker. The ID is 
surrounded by a thin superconducting solenoid provid- 
ing a 2 T magnetic field, followed by a liquid argon 
electromagnetic sampling calorimeter (LAr) with high 
granularity. An iron-scintillator tile calorimeter provides 
hadronic energy measurements in the central rapidity 
region {\r/\ < 1.7). The end-cap and forward regions 
are instrumented with LAr calorimeters for both electro- 
magnetic (EM) and hadronic energy measurements up 
to 1 77 1 < 4.9. The calorimeter system is surrounded by 
a muon spectrometer (MS) with high-precision tracking 
chambers covering \r]\ < 2.7 and separate trigger cham- 
bers. The magnetic field is provided by a barrel and 
two end-cap superconducting toroid magnets. A three- 
level trigger system is used to select events with high-px 
leptons for this analysis. The first-level trigger is imple- 
mented in hardware and uses a subset of the detector 
information to reduce the trigger rate to 75 kHz. This 
is followed by two software-based trigger levels that to- 
gether reduce the event rate to 200 — 400 Hz. 

This analysis uses collision data with a center-of-mass 
energy of ^/s = 7 TeV recorded between March 22 and 
August 22, 2011, corresponding to an integrated lumi- 
nosity of 2.1 fb~^. The luminosity is given with an un- 
certainty of 3.7% [illsl. 

Monte Carlo (MC) simulation samples are used to eval- 
uate the contributions, and shapes of distributions of 
kinematic variables, for signal ti events and background 
processes not evaluated from complementary data sam- 
ples. All MC samples are processed with the GEANT4 [36| 
simulation of the ATLAS detector [37| and are passed 
through the same analysis chain as data. The simula- 
tion includes multiple pp interactions per bunch crossing 
(pile-up) . Events are weighted such that the distribution 
of the average number of interactions per bunch cross- 
ing matches that observed in data. The mean number 
of pile- up interactions varies between 5.7 and 7.1 for the 
different data-taking periods. 

Samples with SM spin correlation and without 



of the MC generation the yields of the SM ti and uncor- 
related ti samples are the same. The background MC 
samples are described in Ref. |4G|. 

Candidate events are selected in the dilepton topol- 
ogy. Channels with r leptons are not explicitly consid- 
ered, but reconstructed leptons can arise from leptonic t 
decays and are included in the signal MC samples. The 
full object and event selection is discussed in Ref. [40j; 
therefore only a brief overview is given here. The analy- 
sis requires events selected online by an inclusive single- 
lepton trigger (e or /x). The detailed trigger requirements 
vary throughout data-taking, but the px threshold en- 
sures that the triggered lepton candidate is in the ef- 
ficiency plateau. Electron candidates are reconstructed 
using energy deposits in the EM calorimeter associated 
to reconstructed tracks of charged particles in the ID. 
Muon candidate reconstruction makes use of tracking in 
the MS and ID. Jets are reconstructed with the anti-fct 
algorithm [41| with a radius parameter R = 0.4, starting 
from energy clusters of adjacent calorimeter cells. The 
symbol E^^^^ is used to denote the magnitude of the miss- 
ing transverse momentum [42| . The following kinematic 
requirements are made: 

• Electron candidates are required to have px > 
25 GeV and \ri\ < 2.47, excluding electrons from the 
transition region between the barrel and end-cap 
calorimeters defined by 1.37 < |?7| < 1.52. Muon 
candidates are required to have px > 20 GeV and 
|?7| < 2.5. Events must have exactly two oppositely- 
charged lepton candidates (e+e~, /i^/i^, e^/i^). 

• Events must have at least two jets with px > 
25 GeV and \r]\ < 2.5. 

• Events in the e^e" and fJ.~^ IJ.~ channels are required 
to have mu > 15 GeV to ensure compatibility with 
the MC samples and remove contributions from T 
and J/ijj production. 



• Events in the e+e^ and fJ.^ IJ.^ channels must satisfy 
^miss ^ gQ QgY ^Q suppress backgrounds from 
Z/7*-|-jets and VF-l-jets events. In addition, m« 
must differ by at least 10 GeV from the Z-boson 
mass {mz = 91 GeV) to further suppress the 
Z/7*-|-jets background. 

• For the e*//^ channel, no E^^^^ or mu cuts are ap- 
plied. In this case, the remaining background from 
Z/7*(— > tt) +jets production is further suppressed 
by requiring that the scalar sum of the px of all 
selected jets and leptons is greater than 130 GeV. 



The event selection rejects Z/j*+iets events with low 
invariant mass and those with invariant mass near the 
Z-boson mass. However Z/j*+iets events with an e+e^ 
or fi~^ fJ-~ invariant mass outside of these regions can en- 
ter the signal sample when there is large E^^^^, typi- 
cally from mismeasurement. These events are difficult to 
properly model in simulations due to uncertainties on the 
non-Gaussian tails of the E^^^^ distribution, on the cross 
section for Z-boson production with multiple jets, and on 
the lepton energy resolution. The .Z/7*-|-jets background 
in dielectron and dimuon events is evaluated using a data- 
driven (DD) technique in which the MC simulation yield 
of Z/7*-t-jets events is normalized to the data using a 
control region defined by a dilepton invariant mass within 
10 GeV of the Z'-boson mass [40| . 

The backgrounds from events with misidentified (fake) 
leptons, primarily from W-l-jets events, are evaluated 
from data using a matrix method [43|. The matrix 
method makes use of the efficiency of real lepton identi- 
fication and rate of lepton misidentification measured in 
several control regions, which are chosen to be enhanced 
in different sources of fake leptons [40|. Contributions 
from real leptons due to W^-|-jets events in the fake lep- 
ton control region are subtracted using MC simulation. 
Comparisons of data and MC simulation in control re- 
gions are used to tune the rates to the expected signal 
region composition. The fake lepton yield is then esti- 
mated by weighting each event in a sample containing 
one or two loosely-identified leptons. 

The contributions from other electroweak background 
processes with two real leptons, such as single top, Z — > 
TT, WW, ZZ and WZ production are determined from 
MC simulations normalized to the theoretical predic- 
tions. The expected numbers of signal and background 
events are compared to data in Table HI The number 
of observed events in each channel is: 477 for the e+e" 
channel, 906 for the n~^fi~ channel and 2930 for the e^/i^ 
channel, which dominates the total yield due to the looser 
selection criteria. 



A binned log-likelihood fit is used to extract the spin 
correlation from the A^ distribution in data. The fit in- 
cludes a linear superposition of the distribution from SM 
tt MC simulation with coefficient f^^, and from the un- 
correlated tt MC simulation with coefficient (1 — f^^)- 
The e'^e^, /^^/i~ and e^/i^ channels are fitted simulta- 
neously with a common value of f^^, a tt normalization 
that is allowed to vary (per channel) and a fixed back- 
ground normalization. The fitted ti normalizations are in 
agreement with the theoretical prediction of the produc- 
tion cross section 44| . Negative values of /^^ correspond 
to an anti-correlation of the top and antitop quark spins. 
A value of f^^ = implies that the spins are uncorre- 
lated and values of f^^ > 1 indicate a larger strength of 
the ti spin correlation than predicted by the SM. The ex- 
traction of /^^ using the fitting procedure has been ver- 
ified over a wide range of possible values, —1 < f^^ < 2, 
using MC simulation pseudo-experiments with full detec- 
tor simulation. 

Figure [2] shows the reconstructed A^ distribution for 
the sum of the three dilepton channels in data. SM and 
uncorrelated tt MC samples are overlaid along with the 
expected backgrounds. 
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TABLE I. Observed dilepton yield in data and the expected 
signal and background composition from MC and DD sam- 
ples. Systematic uncertainties are included. 



Z/7*(^ e+e-/^^+^J.-)+iets (MC+DD) 

Z/7*(-^rr)+jets (MC) 

Fake leptons (DD) 

Single top (MC) 



-11 

-16 



64: 

175 ± 29 
160j 
197 ±21 



H40 
-70 



Diboson (MC) 


148 ± 20 


Total (non-ft) 
ti (MC) 


740ljg° 

oOoU_34Q 


Total expected 


/,^,7f^+320 

427U_35o 


Observed 


4313 



FIG. 2. Reconstructed charged lepton A(j> distribution for 
the sum of the three dilepton channels. The integrated num- 
ber of events for both the SM and the uncorrelated ti samples 
is fixed to the value from the fit. MC background samples are 
normalized using their predicted cross sections and the DD 
method in the case of Z/7*-|-jets. The fake lepton background 
is evaluated from data. 



Systematic uncertainties are evaluated by applying the 
fit procedure to pseudo-experiments created from MC 
samples modified to reflect the systematic variations. 
The fit of /^^ is repeated to determine the effect of each 
systematic uncertainty using the nominal templates. The 
difference between the means of Gaussian fits to the re- 
sults from many pseudo-experiments using nominal and 
modified pseudo-data is taken as the systematic uncer- 



tainty on /^^. 

The effect of the luminosity uncertainty is evaluated 
by scaling the number of signal and background events 
by the luminosity uncertainty, for backgrounds evaluated 
from MC simulation. Due to the finite size of the MC 
samples, the signal and background templates have sta- 
tistical uncertainties. Each template bin is varied within 
its uncertainty, then f^^ is re-evaluated. The resulting 
distribution for f^^ is fitted with a Gaussian. The width 
is taken as the MC simulation statistical uncertainty. 

The mis-modeling of the muon (electron) trigger, re- 
construction and selection efficiencies in the simulation is 
corrected using scale factors derived from measurements 
of the efficiency in data. Z — >• fi^fi~ {Z — >• e+e") decays 
are used to obtain scale factors as a function of the kine- 
matic variables of the leptons. Systematic uncertainties 
on these scale factors are evaluated by varying the selec- 
tion of events used in the efficiency measurements and 
by checking the stability of the measurements over the 
course of the data-taking period. The modeling of the 
lepton momentum scale and resolution is studied using 
the reconstructed dilepton invariant mass distributions 
of Z/"f* candidate events and the simulation is adjusted 
accordingly. 

The jet energy scale, jet energy resolution and recon- 
struction efficiency affect the acceptance. The jet energy 
scale and its uncertainty are derived by combining in- 
formation from test-beam data, LHC collision data and 
simulation [45|. For jets within the acceptance, the jet 
energy scale varies in the range 4 — 10% as a function of 
jet pt and rj, including an additional uncertainty due to 
multiple pp interactions. The energy resolution for jets is 
measured in dijet events and agrees with predictions from 
simulation within 10% for jets with px > 30 GeV. The 
jet reconstruction efficiency is evaluated using minimum 
bias and dijet events and depends on the pt of the jet. 
Its systematic uncertainty is in the range 1 — 3% based on 
the comparison of data and MC simulation. The uncer- 
tainties from the energy scale and resolution corrections 
for leptons and jets are propagated into the calculation 
of £'f?'"". 

The uncertainty on the kinematic properties of the ti 
signal events gives rise to systematic uncertainties on 
the shape of the A^ distribution and signal acceptance. 
This is evaluated by considering the choice of generator, 
the parton shower and fragmentation model, the mod- 
eling of initial and final state radiation (ISR/FSR) , the 
PDF and top quark mass. The generator uncertainty 
is evaluated by comparing the MCSNLD predictions with 
those of POWHEG [Uliil interfaced to HERWIG. To esti- 
mate the uncertainty due to the parton shower modeling 
and fragmentation, the difference between PDWHEG inter- 
faced to HERWIG (cluster fragmentation) and PYTHIA [49|] 
(string fragmentation) is taken. The uncertainty due to 
ISR/FSR is evaluated using the ACERMC generator [H3| 
interfaced to the PYTHIA shower model, by varying the 



parameters controlling ISR and FSR in a range consis- 
tent with those used in the Perugia Hard/Soft tune vari- 
ations [5]J. The average of the absolute values of the 
upward and downward variations is taken as the system- 
atic uncertainty. The impact of the choice of PDF in 
simulation was studied by reweighting the MC samples 
to three PDF sets (CTEQ6.6, MSTW2008NLO [H and 
NNPDF20 [lil) and taking the largest of either the vari- 
ation interval (from the error sets) or difference between 
the central values of any two PDF sets [32| . The system- 
atic uncertainty associated with the top quark mass is 
assessed using MCSNLO samples generated assuming dif- 
ferent top quark masses in the range 167.5 to 177.5 GeV 
in increments of 2.5 GeV. The values of /^^ are fitted 
as a linear function of the top quark mass and a conser- 
vative systematic uncertainty is obtained by evaluating 
this function at 172.5 ± 2.5 GeV. 

Overall normalization uncertainties on the back- 
grounds from single t op quar k and diboson production 
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are taken to be 10% [5J, |55| and 5% [56j respectively. 
The resulting uncertainty on f^^ is found to be negligi- 
ble. The systematic uncertainties from the background 
evaluations derived from the data include the statistical 
uncertainties in these methods as well as the systematic 
uncertainties arising from lepton and jet identification 
and reconstruction, and the MC simulation estimates 
used. An uncertainty on the DD Z/7*-|-jets estimation is 
evaluated by varying the E^^^^ cut in the control region 
by ±5 GeV and is found to be negligible. A mis-modeling 
of the Z-boson pt is observed in the Z-boson dominated 
control region. The Z-boson px distribution is weighted 
to achieve agreement with data and the difference be- 
tween the unweighted and weighted MC simulation is 
taken as an additional, but negligible, modeling uncer- 
tainty on /^^. For the DD fake lepton background the 
systematic uncertainty affects the shape of the Acj) distri- 
bution. Systematic uncertainties are derived by adjust- 
ing the signal region composition based on uncertainties 
estimated from MC simulation, and by comparing data 
and MC samples. The different sources of fake leptons 
have different shapes and the change in relative flavor 
composition of the sample gives an estimate of the shape 
uncertainty. 

Due to a hardware failure a small rectangular region 
of the LAr calorimeter could not be read out in a sub- 
set of the data (0.87 fb^^). This affects the electron, jet 
and E^^^^ reconstruction. Electrons within the affected 
region are rejected, as are events in which a jet with 
Pt > 20 GeV is in the affected region. The MC simu- 
lation is divided into subsamples based on the fraction 
of the total luminosity affected and treated in the same 
way as data. A systematic uncertainty is evaluated by 
comparing MC simulation with and without the jet and 
electron rejection. 

The effect of the systematic uncertainties in terms of 
A/^^ are listed in Table HIl The total systematic uncer- 



tainty is calculated by combining all systematic uncer- 
tainties in quadrature. 

TABLE II. Summary of the efTect of statistical and systematic 
uncertainties on the measured value of / for the combined 
fit. 



Uncertainty source 


Af^ 


Data statistics 


±0.14 


MC simulation template statistics 


±0.09 


Luminosity 


±0.01 


Lepton 


±0.01 


Jet energy scale, resolution and efficiency 


±0.12 


NLO generator 


±0.08 


Parton shower and fragmentation 


±0.08 


ISR/FSR 


±0.07 


PDF uncertainty 


±0.07 


Top quark inass 


±0.01 


Fake leptons 


+0.16/-0.07 


Calorimeter readout 


±0.01 


All systematics 


±0.27/-0.22 


Statistical + Systematic 


+0.30/-0.26 



The measured value of /^^ 
found to be 1.30 ± 0.14 (stat) 



be used to obtain a value for ^™a'sis"'^°'^ 



for the combined fit is 
o'22 (syst). This can 
by applying it 
as a multiplicative factor to the NLO QCD prediction of 
Abasis using ^Sr"'' = ^b^is -Z™' where the subscript 
'basis' indicates a chosen spin basis '11']. For the helicity 
basis this results in ^hoikity = 0.40 ± 0.04 (stat) 'to'^j 
(syst), and for the maximal basis ^maximal = 0.57 ± 0.06 
(stat) ^0 10 (syst), where the SM predictions are 0.31 and 
0.44 respectively. MC simulation pseudo-experiments in- 
cluding systematic uncertainties are used to calculate the 
probability that a value of f^^ or larger is measured us- 
ing the assumption of f^^ — 0. For the observed limit 
the value of f^^ measured in data is used and for the ex- 
pected limit a value of f^^ = 1 is used. The hypothesis 
of zero tt spin correlation is excluded with a significance 
of 5.1 standard deviations. The expected significance is 
4.2 standard deviations. 

In conclusion, the first measurement of ti spin corre- 
lation at the LHC has been presented using 2.1 fb^^ of 
ATLAS data in the dilepton decay topology. A template 
fit is performed to the A(f> distribution and the measured 
value oif^^ = 1.30 ± 0.14 (stat) +°;^^ (syst) is consistent 
with the SM prediction. The data are inconsistent with 
the hypothesis of zero spin correlation with a significance 
of 5.1 standard deviations. 
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The ATLAS coordinate system is right-handed with the 
pseudorapidity, r], defined as r; = — ln[tan(S/2)], where 
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F. Filthauti°3^ M. Fincke-Keeleri^*, M.C.N. Fiolhaisi^aa,/*^ l. Fiorinii^e^ A. Firan^^, G. Fischer^i, P. Fischer ^o, 
M.J. Fisherios^ M. Flechl^s, I. Fleck^o^ j. Pleckner^o, P. Fleischmanni^^ S. Fleischmanni^^^ T. Flicki^^^ 

A. Floderus'^^, L.R. Flores Castilloi'^\ M.J. Flowerdew^*, M. Fokitis^, T. Fonseca Martin^'^, D.A. Forbush"'^, 

A. Formica"5^ A. Forti*^\ D. Fortini^*^^, J.M. Foster*^\ D. Fournier""^, A. Foussat^^, A.J. Fowler^*^ j^ Fowler"6^ 

H. Fox™, P. FrancaviUa", S. Franchino"8a,ii8b^ ^ Francis^", T. Frank^^'O, M. Franklin", S. Franz^^, 

M. Fraternali"*^^'"*^'', S. Fratina"9, S.T. French^^, F. Friedrich ^'^ , R. FroeschP^, D. Froidevaux^^ , J.A. Frost^'^, 

C. Fukunagaiss^ E. FuUana Torregrosa^^, J. Fusteri^e, C. Gabaldon^^, O. Gabizoni™, T. Gadfort^*, S. Gadomski^^, 

G. GagliardiSO^'SOb, P. Gagnon^o, C. Galea^^ E.J. Gallas"^ V. Galloi^, B.J. Gallop^^s, p. Gallusi24, K.K. Ganlo^ 
Y.S. Gaoi42,e^ y_^ Gapicnkoi27, A. Gaponenko^^, F. Garberson^^^^ j^ Garcia-Sciveres", C. Garciai^e, j.E. Garcia 
Navarroi66, R.W. Gardner^o, N. Garelli^^, H. Garitaonandiaio", V. Garonne^^, J. Garvey^^ C. Gatti^^, 

G. Gaudio"^^, B. Gauri^o, L. Gauthieri^s, p. Gauzzii^i^asib^ j l_ Gavrilenko^^, C. Gay^^^, G. Gaycken^o, 

J-C. Gaydc29, E.N. Gazis^, P. Ge^^"^, C.N.P. Gce^^s, D.A.A. Geertslo^ Ch. Geich-Gimbel^o, K. Gellerstedti45a,i45b^ 

C. Gemme^O'*, A. Gemmell^^^ M.H. Genest^^ S. Gentilei^i^.isib^ ^_ George^^, S. George^^ P. Gerlach^^^^ 
A. Gershoni'5^ C. Geweniger^S'^, H. Ghazlanei34b, n. Ghodbane^^, B. Giacobbei^'^, S. Giagui^i^.isib^ 

V. Giakoumopoulou^ V. Giangiobbe", F. Gianotti^^, B. Gibbard^^, A. Gibson^'", S.M. Gibson^^, L.M. Gilbert"^ 

V. GilewskySO, D. Gillberg^s, A.R. Gillmani^s, D.M. Gingrich^-'', J. Ginzburg^^s, N. Giokaris^, M.P. Giordani^ssc, 

R. Giordanoioi'^'ioi'^, P.M. Giorgil^ P. Giovannini9^ P.P. Giraud^^s, D. Giugni^^a^ ^[_ Giunta^^ P. Giusti^^'', 

B.K. Gjelsten"6, L.K. Gladilin^^ C. Glasman™, J. Glatzer^s, A. Glazov^i, K.W. Glitza^™, G.L. Glonti*^"^ 

J.R. Goddard^^^ j Godfreyi^i, J. Godlewski^^, M. Goebel'^i, T. Gopfert^s, C. GocringcrSO, C. G6ssling42, 

T. Gottfert^s, S. Goldfarb^^ T. GoUingi^^^ A. Gomesi^Sa.b, p.S. Gomez Pajardo^i, R. GonQalo^^ 

J. Goncalves Pinto Firmino Da Costa'*^, L. Gonella^°, A. Gonidec^^, S. Gonzalez^^^, S. Gonzalez de la Hoz^®^, 

G. Gonzalez Parra^^, M.L. Gonzalez Silva^^, S. Gonzalez-Sevilla'*^, J.J. Goodson^**^, L. Goossens^^, 

P.A. Gorbounov94, H.A. Gordon^"*, I. Gorelov^o^ G. Gorfine^^^^ B. Gorini^^, E. Gorini^'^-'^i'^, A. Gorisek™, 

E. Gornicki^s, S.A. Gorokhovi27, y.N. Goryacheyi^^, B. Gosdzik^i, M. Gosselinkio^, M.L Gostkin^^, 

L Gough Eschriclii62, M. Gouighrii34a, d. Goujdamii34c, m.P. Goulette^^, A.G. Goussiou^^^, C. Goy'^, 

S. Gozpinar^^, L Grabowska-Bold'^^, P. Grafstrom^^, K-J. Grahn^^, P. Grancagnolo^^'', S. Grancagnolo^^, 

V. Grassii47, y. Gratcheyi^o, N. Grau^^, H.M. Gray29, J.A. Grayi'*^ E. Grazianii^Sa, q.G. Grebenyuki^o, 

T. Greenshaw^^ Z.D. Greenwood^^'', K. Gregersen^^, LM. Gregor^^, P. Grenier^-^^ J. Griffithsi^^, 

N. Grigalashvili64, A.A. GriUoi^e, S. Grinstein", Y.V. Grishkevich^^ , J.-F. Grivaz"*, M. Groll9^ E. Gross^™, 

J. Grosse-Knetter^*, J. Groth-Jenseni™, K. Grybel^^o, y.J. Guarino^, D. Guesti^*, C. Guicheney^^ 

A. Guida^i^'^i*^, S. Guindon^^, H. Guler^^^", J. Guntheri^*, B. Guo^^^, j. Guo^*, A. Gupta^o, Y. Gusakov^^ 

V.N. Gushchini27, P. Gutierrez"o, N. Guttmani^z, Q. Gutzwilleri^i, C. Guyot^^s, C. Gwcnlan"^ C.B. GwiUiam^^ 

A. Haas"^ S. Haas^^, C. Haber", H.K. Hadavand^^, D.R. Hadleyi^, P. Haefner^^, P. Hahn^s, S. Haider^^, 

Z. Hajduk^s, H. Hakobyani™, D. Hall"^ J. Haller^^, K. Hamacheri™, P. Hanial"^, M. Hamer^^, 

A. Hamilton"4b,o^ g. Hamiltoni^o, H. Han32a, L. Han32b, K. Hanagaki"^, K. Hanawai^", M. Hance", C. HandeP, 

P. Hanke^*^^, J.R. Hansen^^, J.B. Hansen^^, J.D. Hansen^^, P.H. Hansen^^, P. Hansson"^ K. Haral^^ G.A. Hare"'^, 

T. Harenbergi'^3, S. Harkusha^^, D. Harper*^'', R.D. Harrington^^, O.M. Harris^^'^, K. Harrison^'^, J. Hartert^*^, 

P. Hartjesi04, T. Haruyama^s, A. Harvey^^ S. Hasegawa^^o, Y. Hasegawa^^a, S. Hassani"^, M. Hatches, D. Hauff9^ 

S. Haugie, M. Hauschild29, R. Hauser^^ M. Havranek^o, B.M. Hawes"^ CM. Hawkes^^, R.J. Hawkings^^, 

A.D. Hawkinses, D. Hawkins^s^^ T. Hayakawa^e, T. Hayashii^s, D. Haydcn™, H.S. Hayward^^ S.J. Haywood^^s, 

E. Hazen^i, M. He32d, S.J. Head^^, V. Hedberg™, L. Heelan^ S. Heim^^ B. Hcincnianni^, S. Hcisterkamp^s , 

L. Hclary", C. Heller^^ M. Heller^s, S. Hellniani45a,i45b^ j^ Hellmich^o, C. Helsens", R.C.W. Henderson™, 

M. Henke^^'', A. Henrichs^^, A.M. Henriques Correia^^, S. Henrot-Versille^^'', F. Henry- Couannier^^^ q Hensel^"*, 

T. Henfi^^^, CM. Hernandez'^, Y. Hernandez Jimenez^*^^, R. Herrberg^^, A.D. Hershenhorn^^^, G. Herten'*®, 

R. Hertenberger^^ L. Hervas^^, G.G. Hesketh™, N.P. Hessey™^, E. Higon-Rodriguezi^e, D. HiU^'*, J.C HiU^^, 

N. Hill^ K.H. Hiller^i, S. HiUert^o, S.J. Hillieri^ L HinchlifFei* , E. Hines"^ M. Hirose"^ F. Hirsch^^, 

D. Hirschbuehli™, J. Hobbs^^^ N. Hod^^^^ M.C Hodgkinson^^s, R Hodgson^s, A. Hoecker^^, M.R. Hoeferkamp^^, 
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J. Hoffmanns, D. Hoffniann82, M. Hohlfcld*^o, M. Holderi^o, S.O. Holmgren^Sa^ t. Holyi^e, J.L. Holzbauer^^, 
Y. Homma^s^ rj.y^_ Hong"^, L. Hooft van Huysduynen^o^, T. Horazdovsky^^e^ (j Horn"2, S. Horner'*^ 
J-Y. HostachySS, S. Houi^o, M.A. Houlden72, A. Hoummadais^a^ j. HowarthSi, D.F. Howell"^ I. Hristova ^^, 
J. Hrivnac"-*^ i. Hruskai24, T. Hryn'ova", P.J. Hsu^^ S.-C. Hsu", G.S. Huang"o, Z. Hubaceki^e, p. Hubaut82, 

F. Huegging20, A. Huettmann"*!, T.B. Huffman"^, E.W. Hughes^", G. Hughes™, R.E. Hughes- Jones8\ 

M. Huhtinen29, P. Hurst", M. Hurwitzi"*, U. Husemann"*!, N. Huseynov^^.P, J. Huston^'^, J. Huth", G. lacobucci'*^ 

G. lakovidis^, M. Ibbotson*^, I. Ibragimov^'"', R. Ichimiya^^, L. Iconomidou-Fayard^^^, J. Idarraga^^^, P. lengo^"^^, 
O. IgonkinaiO"*, Y. Ikegami^s, M. Ikeno6^ Y. Ilchenko^^, D. Ihadisi^s, N. Ilici", M. Imoii^^^, T. Ince20, 

J. Imgo-Golfin29, P. Ioannou^ M. lodice^^Sa^ y_ ippolitoi3ia,i3ib^ a. Irles Quilesl6^ C. Isakssoni^^^ A. Ishikawa^*', 

M. Ishino'^'^, R. Ishmukhametov^^, C. Issever"'^, S. Istin^®'', A.V. Ivashin^27^ -^ Iwanski^®, H. Iwasaki*^^, 

J.M. Izen^o, V. Izzoi°i'', B. Jackson"^, J.N. Jackson^2^ p^ Jacksoni42, M.R. Jaekel29, V. Jain^", K. Jakobs'^*, 

S. Jakobsen^s, J. Jakubeki26, D.K. Jana"", E. Jankowskii", E. Jansen'^^ H. Jansen29, A. Jantsch9^ M. Janus'^*, 

G. Jarlskog"^*, L. Jeanty^"^, K. Jelen^'^, I. Jen-La Plante^^, P. Jenni29, A. Jeremie'*, P. Jez^^, S. Jezequel'^, 

M.K. Jha^^^, H. Jii^i, W. Ji^", J. Jia^^^, Y. Jiang32b, M. Jimenez Belenguer^i, G. Jin32b, S. Jin32a, Q. Jinnouchii^e, 

M.D. Joergensen^s, D. Joffe^^, L.G. Johansen^^, M. Johanseni'^^^'i''^'', K.E. Johanssoni'^Sa^ p_ johanssoni^s, 

S. Johnert^i, K.A. Johns^ K. Jon-Andi45^445b^ q Jones'", R.W.L. Jones™, T.W. Jones™, T.J. Jones^2^ 

O. Jonsson29, C. Joram29, P.M. Jorgci23a^ j. Joseph^*, J. Jovicevic"^ T. Jovini2b, x. Ju^^^, C.A. Jung42, 

R.M. Jungst29, V. Juraneki24, R Jussel^i, A. Juste Rozas", V.V. Kabachenkoi27, S. Kabana^^, M. Kacii^*^, 

A. Kaczmarska^s, P. Kadlecik^^, M. Kado""*, H. Kagan™®, M. Kagan^'^, S. Kaiser^*, E. Kajomovitz^", 

S. Kalinini^3^ L.V. Kahnovskaya^"^ g Kama^^, N. Kanayai54, M. Kaneda29, S. Kaneti27, T. Kannoi^e, 

V.A. Kantserov9^ J. Kanzaki^^, B. Kaplani^"*, A. Kaphy^o, J. Kaplon29, D. Kar'^^^ j^ Karagounis2", 

M. Karagoz""^, M. Karnevskiy'^i, K. Karr^, V. Kartvelishvili™, A.N. Karyukhini27, l. Kashif"\ G. Kasieczka^^'^, 

R.D. Kass™^ A. Kastanas^^, M. Kataoka"*, Y. Kataokai^'', E. Katsoufis^, J. Katzy^i, V. Kaushik^, K. Kawagoe'^^ 

T. Kawaniotoi54^ q Kawamura^o, M.S. Kayl™^, y.A. Kazanin™6, m.Y. Kazarinov^*, R. Keeler^^s, R. Kehoe^^, 

M. Keil54, G.D. Kekehdze^^, J.S. KeUer^^^, j. Kennedy^^ M. Kenyon^^^ q Kepkai24, N. Kerschen29, 

B.P. Kersevan™, S. Kersten^™, K. Kessoku^'^'', J. Keung^", F. Khahl-zada™, H. Khandanyani64, A. Khanov^", 

D. Kharchenko64, A. Khodinov^^, A.G. Kholodenkoi27, A. KhomichSS'^, T.J. Khoo27, G. Khoriauh20, 

A. Khoroshilovi™, N. Khovanskiy64, V. KhovanskiyS^, E. Khramov64, J. Khubua^i*^, H. Kimi^s^.^sb^ j^j g_ ^^^2^ 

S.H. Kimis^ N. Kimuraiss, Q. Kindl^ B.T. King^2^ ]y[_ xing^e, R.S.B. King"^ J. Kirki28, L.E. Kirsch22, 

A.E. Kiryunin^s^ ^ Kishinioto^^^ j^ Kisielewska^^, T. Kittelmanni22, A.M. Kiveri27, E. Kladiva^^b^ 

J. Klaiber-Lodewigs42, M. Klein^2^ y. Klein^2^ x. Kleinknecht^o, M. Klemetti^^^ ^ Kher^™, P. Klinieki45a445b^ 

A. Klinientov24, R. Khngenberg42, J.A. Khnger^i, E.B. Khnkby^^, T. Khoutchnikova29, P.F. Klok™^, s. Klousi"", 

E.-E. Kluge^^^, T. Kluge^2^ p Kluiti04, S. Kluth^^, N.S. Knecht^", E. Kneringer^i, J. Knobloch29, 

E.B.F.G. Knoops82, A. Knue^^^ g j^ j^q44^ rp Kobayashii^"^ ^^ Kobel'*^, M. Kociani42, R Kodysi25, K. K6neke29, 

A.C. Konigi"3, s. KoenigSO, L. Kopke^^ F. Koetsveld™^, R Koevesarki20, T. Koffas28, E. Koffemani"-*, 

L.A. Kogan"^, F. Kohn54^ 2. Kohouti26, T. Kohriki^s, T. Koii42, T. Kokott2", G.M. Kolacheyio^, h. Kolanoskii^, 

V. Kolesnikov^'^, I. Koletsou**^, J. KoU*^ M. Konefrath"**, S.D. Kolya^i, A.A. Komar^^, Y. Komorii^"*, T. Kondo^s, 

T. Kono'*i'«, A.I. Kononov'^s, R. Konophchi"'^^'', N. Konstantinidis™, A. Kootzi™, S. Kopcrny^^, K. KorcyF, 

K. Kordasi53^ y. Koreshevi27, A. Korn"^ A. Korol™6, p Korolkov", E.V. Korolkovai^s, V.A. Korotkovi27, 

O. Kortner^^, S. Kortner^^, V.V. Kostyukhin2", M.J. Kotaniaki29, S. Kotov^^^ y.M. Kotov64, A. Kotwal'^'*, 

C. Kourkoumehs^, V. Kouskoura^^^, A. Koutsman^^®'', R. Kowalewski^^^, T.Z. Kowalski^"^, W. Kozanecki^^^, 

A.S. Kozhin^27^ y Kral^26^ V.A. Kramarenko^^, G. Kramberger"^^, M.W. Krasny'^'^, A. Krasznahorkay^"'^, 

J. Kraus*^, J.K. Kraus2°, A. Kreisel^^2, p Krejci^26^ j Kretzschniar^2^ p>f Krieger^^, P. Krieger^^^, K. Kroeninger^4^ 

H. Kroha^*, J. Kroll"^, J. Kroseberg2", J. Krstici2a, u. Kruchonak64, H. Krager20, T. Kruker^^ N. Kruninack^^, 

Z.V. Krumshteyn64, A. Kruth20, T. Kubota^^, S. Kuday^^, S. Kuehn^^, A. Kugel^*^ T. Kuhl4i, D. Kuhn^i, 

V. Kukhtin64, Y. Kulchitsky^s, S. Kuleshov^ib, C. Kummer^^ M. Kuna^^, N. Kundu^", J. Kunkle"^ A. Kupcoi24, 

H. Kurashige^e, M. Kurata^^^, Y.A. KurochkinS^, V. Kusi24, E.S. Kuwertz"^, M. Kuzel5^ J. Kvitai^i, R. Kweel^ 

A. La Rosa49, L. La Rotonda^^^'Seb^ p Labarga™, J. Labbe", S. Lablaki34a^ c. Lacasta^^^^ p_ Lacavai3ia.i3ib^ 

H. Lackerl^ D. Lacour^'^, V.R. Lacuestal6^ E. Ladygin^'', R. Lafaye4, B. Laforge^"^, T. Lagouri™, S. Lai'*^ 

E. Laisne^^, M. Lamanna2^, L. Lambourne™, C.L. Lampen^, W. Lampl®, E. Lancon^^''', U. Landgraf**, 

M.P.J. Landon^4^ jp pane^i, C. Lange^i, A.J. Lankfordi62, F. Lanni24, K. Lantzschi™, S. Laplace^^ C. Lapoire20, 

J.F. Laportei35^ rj. pj^j-^ssa^ ^_y parionov ^^'^ , A. Larncr""^, C. Lasseur29, M. Lassnig29, P. Laurelh'^'^, 

V. Lavorini36a'36b^ ^_ Lavrysen^'^, P. Laycock^2^ ^ g Lazarev^"*, O. Le Dortz'^^ E. Le Guirricc^2^ c_ p^ Maner^", 

E. Le Menedeu^ C. Lebel^2^ t. LeCompte^, F. Ledroit-GuiUon5'\ H. Leei"4, j.s.H. Lee"^, s.C. Lee^^o, L. Lee""*, 

M. Lefebvreis^, M. Legendre^^s, A. Leger^^, B.C. LeGeyt"^, F. Legger^^, C. Leggett^^, M. Lehmacher20, 

G. Lehmann Miotto29, X. Lei^, M.A.L. Leite23d, R. Leitneri25, D. Lehouchi™, M. Leltchouk34, B. Lemmer^'', 
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V. Lendermann^S'^, K.J.C. Leney"4b^ t. Lenz^o^^ G. Lenzen^^^^ B. Lenzi^^, K. LeonhardfS , S. Leontsinis^ 

C. Leroy^^ J-R. Lessard^^^, J. Lesser^'^^'^, C.G. Lester^^, A. Leung Fook Cheongi^\ J. Leveque*, D. Levin*^ 
L.J. Levinsoni^o, M.S. Levitskii27, A. Lewis"^ G.H. Lcwisio^ A.M. Leyko^o, M. Leytoni^, B. U^^, H. Lii^i-", 

S. Li32b,*, X. Li86, Z. Liang"7,«^ h. Liao^s, B. Libertii^^a^ p, Lichard^^, M. Lichtnecker^^, K. Ue^^^, W. Liebig^^, 

R. Lifshitzisi, C. Limbach^o, A. Limosani^^^ M. Liniper^^, S.C. Lin^^o.^^ p Unde^"^, J.T. Linnemann^^, 

E. Lipeles"^ L. Lipinskyi24^ A. Lipniackai^, T.M. Liss^^^, D. Lissauer^^, A. Lister*^ A.M. Litke^e, C. Liu^^, 

D. Liu^^o, H. Liu^e^ J.B. Liu^^ M. Liu^^^, y. Un^^"", M. Livan"^^'"^'^, S.S.A. Livermore"^ A. Lleres^^, 
J. Llorente Merino™, S.L. Lloyd'^'', E. Lobodzinska^i , R Loch^ W.S. Lockman^e, T. Loddenkoetter^o, 
F.K. Loebinger^i, A. Loginoyi^^^ (j_^_ Lohi^^^ T. Lohsel^ K. Lohwasser^s, M. Lokajicek^^*^ j. Poken i", 

V.P. Lombardo"', R.E. Long™, L. Lopes^^^'', D. Lopez Mateos^'^, J. Lorenz^^, N. Lorenzo Martinez"^, M. Losada^'^\ 
P. Loscutoffi4^ p. po Sterzoi3ia^i3ib^ ^j_ Lostyi^s^^ X. Lou^o, A. Lounis""*^ k.F. Loureiroi'^S J. Love^i, 
RA. Love™, A.J. Lowei'^2^% F. Lu^^^, H.J. Lubatti^^^^ C. Lucii3ia,i3ib^ ^ Lucotte5^ A. Ludwig^^, D. Ludwig^i, 
L Ludwig48, J. Ludwig4^ F. Luehring^o, G. Luijekx™", w. Lukas^^, D. Lumb'*^ L. Luminarii^ia^ p. Pund"^ 

B. Lund-Jenseni'^s^ ^ Lundberg™, J. Lundbergi'*^'''"'^'', J. Lundquist^^, M. Lungwitz^o, G. Lutz^^, D. Lynn^^, 
J. Lysi4, E. Lytken™, H. Ma^*, L.L. Ma^^^, J.A. Macana Goia^^ G. Maccarrone"*^, A. Macchiolo9^ B. Macek^^^ 
J. Machado Miguens^^Sa^ r. Mackeprang^^, R.J. Madaras^"*, W.F. Mader'*^, R. Maenner^^^ T. Macno^", 

R Mattigi^3^ S. Mattig'^i, L. Magnoni^^, E. Magradze^", Y. Mahalalel^^^^ K. Mahboubi^^, S. Mahmoud^^ 

G. Mahout", C. Maianii3ia,i3ib^ q^ Maidantchik^^^, A. Maio^^Sa^ft^ s. Majewski^^, Y. Makida^s, N. Makovec""^ 

R Mali35, B. Malaescu29, Pa. Malecki^s, P. Malecki^s, V.P. Maleev^^o^ p. Malek5^ U. Mallik^^, D. Malon^, 

C. Malonei'*^, S. Maltezos^ V. Malyshev^o^ S. Malyukov^^, R. Mameghani^^ J. Mamuzici^b^ A. Manabe'^^, 

L. Mandelli^^'', L Mandic'^^, R. Mandrysch^^ J. Maneira^^^"", P.S. Mangeard*^'^, L. Manhaes de Andrade Filho^^^, 

I.D. Manjavidze'^^, A. Mann^"*, P.M. Manning"'^, A. Manousakis-Katsikakis^, B. Mansoulie"^, A. Manz^^, 

A. Mapelli^s, L. Mapelli^^, L. March ™, J.F. Marchand^^, F. Marchesei32a,i32b^ q Marchiori^^, M. Marcisovskyi24, 

C.P. Marinoi*^*^, F. Marroquim^^^^, R. Marshah^i, Z. Marshah^^, F.K. Martens^^"^, S. Marti-Garcial'^^ 

A.J. Martin^'^-*^ p Martin^^, B. Martin*^ F.F. Martin"^ J.P. Martin^^ Ph. Martin^^, T.A. Martin^^ 

V.J. Martin'*'^, B. Martin dit Latour^^, S. Martin-Haugh^^*^, M. Martinez", V. Martinez Outschoorn^'^, 

A.C. Martyniukiss, M. Marx^^S F. Marzano^^ia^ ^ Marzin"o, L. Masetti^°, T. Mashimo"", R. Mashinistov^^, 

J. Masik^i, A.L. Maslennikoyio^^ p Massa^^^^'^^^, G. Massaro™^, N. Massol^, P. Mastrandrea"ia43ib^ 

A. Mastroberardino^*^'''^^*', T. Masubuchii^"*, P. Matricon"4, H. Matsumotoi-''"', H. Matsunaga^^'', T. Matsushita*^^, 
C. Mattravers"^^^ J.M. Maugain^^, J. Maurer^^ S.J. Maxfield'^^^ D.A. Maximovio^J^ p.N. May^, A. Mayne"^, 
R. Maziniiso, M. Mazur^o, M. Mazzanti^^a^ g p_ ^^^ Kee^'^, A. McCarni64^ R.p. McCarthy"^ T.G. McCarthy's, 
N.A. McCubbin"^ K.W. McFarlane^^^ J.A. Mcfayden^^s, H. McGlone^^^ G. Mchedhdze^ib^ r.A. McLaren'^, 

T. Mclaughlan", S.J. McMahon^'s, R.A. McPherson^^sj, A. Meade^s, J. Mechnich™*, M. Mechteli™^ 

M. Medinnis4\ R. Meera-Lebbai"°, T. Meguro"^ R. Mehdiyev^^ S. Mehlhase^^, A. Mehta"^'^ K. Meier'^*'*, 

B. Meirose™, C. Melachrinos^o, B.R. MeUado Garcia"^, L. Mendoza Navasi6\ Z. Meng^O'", A. MengareUi^^'^'i^'^, 
S. Menkens, C. Menot'^, E. Meoni", K.M. Mercurio", P. Mermod''^, L. Merola™!^'™!'', C. Meroni^s^^, 

F.S. Merritt^", H. Merritt^o^, A. Messina'^, J. Metcalfe™^ A.S. Mete6^ C. Meyer*°, C. Meyer^", J-P. Meyer"^ 
J. Meyer"^ J. Meyer^"^ rj, jj Meyer'^, W.T. Meyer^s, J. Miao^'^^ S. Michal'^, L. Micu'^^, R.P. Middleton^'s, 
S. Migas^^ L. Mijovic"*!, G. Mikenberg^™, M. Mikestikovai24^ m. Mikuz™, D.W. Miher^", R.J. Miher^'^, 
W.J. MiUsi67^ C. Mihs", A. Miloyi™, D.A. Milstead^^^'^^b^ p Milstein^™, A.A. Minaenko"^, M. Mihano 
Moya^se^ PA. Minashvih^^, A.L Mincerio^, B. Mindur^^, M. Mineev^*, Y. Ming"i, L.M. Mir", G. MirabeUi^^ia^ 
L. Miralles Verge", A. Misiejuk'^^ J. Mitrevski^e^ G.Y. Mitrofanov^^^^ V.A. Mitsoul^^ S. Mitsui'^^ 
P.S. Miyagawa^^s, K. Miyazaki^^^^ J.U. Mjornmark™, T. Moa^^^^'i^^^, P. Mockett^^^^ S. Moed", V. Moeher^^, 
K. M6nig4i, N. Moser^o, S. Mohapatra"^, W. Mohr^^, S. Mohrdieck-Mock^^, A.M. Moisseev^^^*, R. Moles-Va^sl'^^ 
J. Mohna-Perez^s, J. Monk™, E. Monnier^^ S. Montesano*®^'*^*^'', F. Monticcni^^, S. Monzanii^^^'i^'", R.W. Moore^, 
G.F. Moorhead®^ C. Mora Herrera^^, A. Moraes^^^ N. Morange"^ J. Morel^*, G. Moreho^e^'^eb^ p Moreno^", 
M. Moreno Llaceri*56^ p_ Morettini^°'*, M. Morgenstern^^, M. Morii^'^, J. Morin^^^ a.K. Morley^^, G. Mornacchi^^, 
S.V. Morozov^s, J.D. Morris^"*^ p_ Morvaj™o, H.G. Moser9^ M. Mosidze^^'^, J. Moss™^ R. Mount"^ 

E. Mountricha^^"', S.V. Mouraviev^^, E.J.W. Moyse^^^ M. Mudrinic^^b^ p. Mueher^^^, J. Muelleri22^ K. Mueller^o, 
T.A. Miiher^^, T. Mueller*^o, D. Muenstermann^^ , A. Muir^^'^, Y. Munwes^^^ W.J. Murray^^s, I. Mussche™^^ 

E. Musto™!^^!"!*^, A.G. Myagkovi27^ m. Myskai24^ j. Nadal", K. Nagai^^^, K. NaganoS^ A. Nagarkar™^^ 

Y. Nagasaka^s, M. Nagel^^, A.M. Nairz^^, Y. Nakahama2^ K. Nakamurai^"^ t. Nakamurai^"*, L Nakano™^ 

G. Nanava^o, A. Napier^^", R. Narayan^*'', M. Nash™'^ N.R. National, T. Nattermann^o , T. Naumann'*\ 

G. Navarro^si, H.A. Neal^^^ p Nebot™, P.Yu. Nechaeva^^^ T.J. Neep^^, A. Negri"^^^"^'^, G. Negri^", 

S. Nektarijevic49, A. Nelson^^s^ T.K. Nelson^^s^ S. Nemeceki24^ p. Nemethyi""^, A.A. Nepomuceno^Sa, M. Nessi^^^^, 

M.S. Neubaueri64^ j^ Neusiedl*°, R.M. Neves^o"^, P. Nevski24, P.R. Newman", V. Nguyen Thi Hong^^s^ 
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R.B. Nickerson"'^, R. Nicolaidou^^'^, L. Nicolas^^^, B. Nicquevert^^, F. Niedercorn""*, J. Nielsen^^e^ rp_ Njinikoski^" , 

N. Nikiforou^'^, A. Nikiforovl^ V. Nikolaenko^^^^ k. Nikolaev^^, I. Nikolic-Audit^^ K. Nikolics'*^ K. Nikolopoulos^^, 

H. Nilsen^s, P. Nilsson^, Y. Ninomiya 1^4^ a. Nisati^^ia^ T. Nishiyama^^ ^ j^_ Nisius^^, L. Nodulman^, 

M. Nomachi"5, I. Nomidisi^^^ m_ Nordbcrg^^, B. Nordkvisti''5'''"5b, RR. Nortoni^s^ j. Novakovai^s, M. Nozaki^s, 

L. Nozka"2, I.M. Nugent^^*'', A.-E. Nuncio-Quiroz^", G. Nunes Hanninger*^ T. Nunnemann^^, E. Nurse^^, 

B.J. O'Brien^s, S.W. O'Neale"'*, D.C. O'Neil^i, V. O'Shea^^^ L.B. Oakes^^ E.G. Oakham^^.^, H. Oberlack^^ 

J. Ocariz^^ A. Ochi^e, S. Odal5^ S. Odaka^s, J. Odicr^^ H. Ogren^o, A. Oh^i, S.H. Oh^*, C.C. Ohmi45a,i45b^ 

T. Ohshima^oo, H. Ohshita"9, T. Ohsugi^^^, S. Okada^e, H. Okawai62, Y. Okumuraioo, T. Okuyamai^"*, 

A. Olariu^s^, M. Olcese^o^, A.G. OlchevskiS-*, S.A. Olivares Pino^i^, M. Olivcirai^Sa,^^ r, Oliveira Damazio^^, 

E. Oliver Garcial'^^ D. Olivito"^, A. Olszewski^^, J. 01szowska3^ C. Omachi^^^ A. Onofrei^^a.y^ P.U.E. Onyisi^", 

C.J. Orami^sa^ ^ j Qreglia^o, Y. Oreni^s^ R. Orestanoi33a433b^ p^ Orlando^i^^^i'^, I. Orlovi^e, 

C. Oropeza Barrera^^^ R.S. Orr^^^ B. OsculatP^'^o^, R. Ospanov"^ C. Osuna", G. Otero y Garzon^^, 

J.P. Ottersbach^o"^ m. Ouchrifi34d^ e.A. Ouellette^^^, F. Ould-Saada"^^ a. Ouraou^^s^ q^ Ouyang32a^ 

A. Ovcharova^"*, M. Owen*\ S. Owen^^®, V.E. Ozcani^*^, N. Ozturk^, A. Pacheco Pages", C. Padilla Aranda", 
S. Pagan Grisoi"*, E. Paganis^^s, F. Paige^^, P. Pais^^^ K. Pajchel"^ G. Palacinoi^sb^ c.P. Paleari^, S. Palestini^^, 
R. Pallin33, A. Palmai^Sa^ j.r. Palmeri^ Y.B. Pani^i, E. Panagiotopoulou^ B. Panes^i^, N. Panikashvili^^ 
S. Panitkin24, R. Pantea^^*^, M. Panuskovai24^ y. Paolonei22^ A. Papadelisi'*^^, Th.R. Papadopoulou^, 

A. Paramonov'', R. Paredes Hernandez^^, W. Park^'^^^, M.A. Parker^"^, F. Parodi^°''^''^"'', J. A. Parsons^"*, 

U. Parzefall"*^, S. Pashapour^'', E. Pasqualucci^^^'', S. Passaggio^°'*, A. Passeri^^^**, F. Pastore^^^'^'^^^'', Fr. Pastore^^, 

G. Pasztor ^'^^'"', S. Pataraia"^^ N. Patel"^ J.R. Pater^S S. Patricelliioi^'i°i'^, T. Pauly^^, M. Pecsy^^a^ 

M.I. Pcdraza Moralesi'^\ S.V. Peleganchuk^o^ H. Peng^^b^ j^ Pengo^^, B. Pcnning3°, A. Penson^'', J. Penwcll^°, 

M. Perantoni23a, K. Perez^'*'^*', T. Perez Cavalcanti4\ E. Perez Codina", M.T. Perez Garcla-Estafils^ 

V. Perez Reale'^'*, L. Perini^^'*'^^'', H. Pernegger^^, R. Perrino^^'*, P. Perrodo'^, S. Persembe'^'*, V.D. Peshekhonov^^, 

K. Peters^s, B.A. Petersen^^, J. Petersen^^, T.C. Petersen^^, E. Petit'^, A. Petridisi'^^^ q Petridou^^^^ 

E. Petrolo^^ia^ p_ pg^^^^^pjissaassb^ j3_ PetschuU^i, M. Pettenii^i, R. Pezoa^i^^ A. Phan^s, P.W. Phillipsi^s, 
G. Piacquadio^s, A. Picazio'^^, E. Piccaro^"*, M. Piccininii^^-i^'^, S.M. Piec"*!, R. Piegaia^^, R.T. Pignottilo^ 
J.E. Pilcher^o, A.R. Pilkington^i, J. Pinai23a,t^ m. Pinamontii^^aaesc^ A. Finder""^, J.L. Pinfold^, J. Ping^^c^ 

B. Pintoi23a^ o. Pirotte29, C. Pizio^^a.ssb^ j^j_ Plamondoni68, M.-A. Pleier^", A.V. Pleskach^^^^ e. Plotnikova^"*, 

A. Poblaguev24, S. Poddar^s^, F. Podlyski^^, L. Poggioli"^^ r. Poghosyan^", M. Pohl^s, F. Polci^s, G. Polesello"^^, 
A. Policicchio36^^36b^ A. Polinii^^, J. Poll'^'^, V. Polychronakos^^, R.M. Pomarede^^s, R. Pomcroy22, K. Pommes^^, 
L. Pontecorvo^^ia^ g q Pope^'^, G.A. Popeneciu^^^, R.S. Popovici^^^ A. Poppleton^^, X. Portell Bueso^^, 

C. Posch^i, G.E. Pospelov^s, S. Pospisili^e, I.N. Potrap^*, C.J. Potter^s, C.T. Potter"^^ G. Poulard^^, 

J. Povedai'^\ V. Pozdnyakov^^, R. Prabhu^^^ p Pralavorio*^^ a. Prankoi'^, S. Prasad^^, R. Pravahan^ S. Prell*'^, 

K. Pretzl^^ L. PribyP, R. Price*'", J. Price^^^ p.E. Price^ M.J. Price^^, R. Prieuri22^ y^_ Primavera^^'', 

K. Prokofiev^""^, F. Prokoshin^^'', S. Protopopescu^^, J. Proudfoot''', X. Prudent^'^, M. Przybycien'^'^, 

H. Przysiezniak'^, S. Psoroulas^o, E. Ptacek"^^ E. Pueschel*^^ J. Purdham^^ M. Purohit^^.^, R Puzo""*, 

Y. Pylypchenko*'^ J. Qian^^ Z. Qian^^ Z. Qin'^i, A. Quadt^'', R.R. Quarrie^^^, W.B. Quaylei^\ F. Quinonez^i'^, 

M. Raasi03^ V. Radescu'^i, B. Radics^o, P. Radloff"^^ r. Rador^Sa^ p. Ragusa^^a.ssb^ q Rahall^^ A.M. Rahimiio^^ 

R. Rahm^^, S. Rajagopalan^^, M. Rammensee'** , M. Rammes^'*", A.S. Randlc-Conde^^, K. Randrianarivony^^, 

P.N. Ratoff™, F. Rauscher^^, T.C. Rave'^^, M. Raymond^^, A.L. Read"^, R.M. Rebuzzi"^^^"^'', A. Redelbachi^^^ 

G. Redlinger^^, R. Reece^^^, K. Reeves'*°, A. Reichold^°^, E. Reinherz-Aronis^'''^, A. Reinsch^^'^, I. Reisinger'*^ , 

C. Rembser29, Z.L. Ren^^", A. Renaud"'^, M. Rcscignoi^ia^ s. Resconi*^^, B. Resende^^s^ p Reznicek'^'^, 

R. Rezvanii57^ A. Richards^^, R. Richtcr^*, E. Richter-Was'^'"^ M. Ridel"^^, M. Rijpstrai*"^, M. Rijssenbeeki'^'^, 

A. Rimoldi"^^^"^'^, L. Rinaldi^^^, R.R. Rios^^, I. Riu", G. Rivoltella*^^^^^*^'', F. Rizatdinova^", E. Rizvi^^^ 

S.H. Robertson^'^^^, A. Robichaud-Veronneau"'^, D. Robinson^'^, J.E.M. Robinson"^^, A. Robson^^, 

J.G. Rocha dc Limal•'^ C. Rodai^i^aaib^ p, ^^oda Ros Santos^^, R. Rodriguez^^i, A. Roe^"^ g Roe^^, O. R0hne"6, 

V. RojqI, S. Rolliif'o, A. Ro^laniouk'5^ M. Rouva.no^'^''^^'^^ , V.M. RomanovS"*, G. Romeo^^, E. Romero Adami*'", 

L. Roos^^ E. Rosi*'^, S. Rosati^^i^^ k. Rosbach'*^ A. Rose^^^^, M. Rose^'\ G.A. Rosenbaumi'", E.I. Rosenberg*'^, 

P.L. Rosendahli3, O. Rosenthali"*", L. Rosselet^^^, V. Rossetti", E. Rossi^^ia.isib^ p p_ Rossi^"'', M. Rotaru^^^, 

I. Rothi™, J. Rothbergi37^ R. Rousseau""*, C.R. Royon^^s^ A. Rozanov^^^ y. Rozen^^i, X. Ruan^^^.^d^ 

I. Rubinskiy^i, B. Ruckert^^ N. Ruckstuhli""*, V.I. Rud^^ C. Rudolph^^^ G. Rudolph^i, F. Riihr^, 

F. Ruggierii33a,i33b^ A. Ruiz-Martinez*'-\ V. Rumiantsev^"^*, L. Rumyantsev^"*, K. Runge"**^, Z. Rurikova^^^, 

N.A. Rusakovich^'^, J.P. Ruthcrfoord*', C. Ruwiedel*"*, P. Ruzickai24^ Y.F. Ryabov^^", V. Ryadovikov^^^^ p. Ryan*^^ 
M. Rybari25^ G. Rybkin"^^ n.C. Ryder"^, S. Rzaeva^", A.F. Saavedra^^s, I. Sadeh^^s^ H.F-W. Sadrozinskii^e^ 
R. Sadykov64, F. Safai Tehrani^^ia^ r. Sakamotoi^"*, G. Salamanna^'^, A. Salamoni32a^ m. Saleem"", D. Salihagic9^ 
A. Salnikov"2^ j. Salt^**"^ b.M. Salvachua Ferrando^, R. Salvatore^e^^-^eb^ p. Salvatore"^ A. Salvucci^o^^ 
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A. Salzburger29, D. Sampsonidisi^^^ B.H. Samset"^^ A. Sanchezio^'^'ioi'', V. Sanchez Martinezi^e^ H. Sandaker^^, 

H.G. Sander^o, M.P. Sanders^^, M. Sandlioffi^^ T. Sandoval^^, C. Sandoval ^^^ , R. Sandstroenl9^ S. Sandvoss"^^ 

D.P.C. Sankeyi28, A. Sansoni^^, C. Santaniarina Rios^*, C. Santonins, R. Santonicoi32a432b^ jj_ Santos^^Sa^ 

J.G. Saraivai23a^ t. Sarangi^^i, E. Sarkisyan-Grinbaum^, F. Sarrii2ia,i2ib^ q Sartisohni^^^ O. Sasaki^s, N. Sasao^^, 

I. Satsounkevitch^s, G. Sauvage^, E. Sauvan*, J.B. Sauvan"*, P. Savard^"''', V. Savinoyi^s^ D.O. Savu^^, 

L. Sawycr24'', D.H. Saxon^^ J. Saxon"^, L.P. Says^^, C. Sbarral9^ A. Sbrizziis^'i^^, O. Scallon^^ 

D.A. Scannicchioi62, M. Scarcella^^^, J. Schaarschmidti", P. Schacht9^ D. Schaefer"^, U. Schafer^o, S. Schaepe^o, 

S. Schaetzel^sb^ ^ q. Schaffer"^^ D. Schaile^^ R.D. Schamberger"^ A.G. Schamoyio^ V. Scharf^^a^ 

V.A. Schegelskyi20^ D. Scheirich^^ M. Schernaui^z^ M.I. Scherzer^^, C. Schiavi^o^'SOb^ j Schieck^^ 

M. Schioppa36a'36b^ s. Schlenker^s, J.L. Schlereth^ E. Schmidt4^ K. Schmieden^o, C. Schmitt^o, S. Schmitt'^s'', 

M. Schmitz^o, A. SchoningSSb^ M. Schott^^, D. Schouteni^^a^ j Schovancovai24, M. Schram^^^ q Schroeder^o, 

N. Schroer58<=, G. Schuler^s, M.J. Schultens^o, J. Schultes^^^^ H.-C. Schultz-Coulon^Sa, H. Schulzi^ 

J.W. Schumacher^'^ , M. Schumacher^^, B.A. Schumm^"^^, Ph. Schune^'^^, C. Schwanenberger*^, A. Schwartzman^^^, 

Ph. Schwemling'^^, R. Schwienhorst^'^, R. Schwierz^^, J. Schwindhng^^^, T. Schwindt^", M. Schwoerer"*, G. Sciolla^^, 

W.G. Scotti28, J. Searcy"3, G. Sedov^i, E. Sedykhi^o, E. Segura", S.C. Seidelio^^ A. Seiden^e, F. Seifert^^^ 

J.M. Seixas23^ G. Sckhniaidzeioi^, S.J. Sekula^^, K.E. Selbach^s, D.M. Schverstoyi^o^ B. Sellden^^Sa^ Q. Sellers^^^ 

M. Semani43b^ n. Semprini-Ccsarii^'^'is'^, C. Serfon^^ L. Serin"*, L. Scrkin^*, R. Seuster9^ H. Severini"o, 

M.E. Sevior*^^ A. Sfyrla^^, E. Shabahna^"^, M. Shamini"3^ L.Y. Shan^^^^ j.t. Shank^i, Q.T. Shao^^ M. Shapiro", 

P.B. Shatalov94, L. Shaver^, K. Shawi63a,i63c^ j-,^ Shermani^*^ P. Sherwood^^^ A. Shibata^o^ H. Shichiioo, 

S. Shimizu^s, M. Shimojima^^, T. Shin^^^ y[^ Shiyakova^*, A. Shmelcva^^, M.J. Shochet^o, D. Short"^ 

S. Shrestha'^^^ E. Shulga^^^ M.A. Shupe^ P. Sichoi24^ p^ Sidoti"l^ F. Siegert4^ Dj. Sijackii^^, O. Silbert^™, 

J. Silvai23a^ Y. Silveri^^ D. Silversteini^s^ S.B. Silverstein"^^, V. Simaki^e, Q. Simard"^ Lj. Simic^^a, 

S. Simion"*^ b. Simmons^s^ j^^ Simoniello«8a,88b^ y^^ Simonyan^s, P. Sinervoi", N.B. Sinev"3^ y. Sipica^^o, 

G. Siragusa^^^ A. Sircar^*, A.N. Sisakyan^*, S.Yu. Sivoklokov^e, J. SjoUn"^^'"^'^, T.B. Sjursen^^, L.A. Skinnari^*, 

H.P. Skottowe", K. Skovpenio^^ p. Skubic"o, N. Skvorodnev22, M. Slater^^, T. Slaviceki^e, K. Shwa^so, J. Slopcr^s, 

V. Smakhtini™, B.H. Snlart4^ S.Yu. Snlirnov9^ Y. Smirnov9^ L.N. Smirnova^^ O. Smirnova^^, B.C. Smith", 

D. Smith"^ K.M. Smith53, M. Smizanska™, K. Smoleki^e, A.A. Snesarev^^, S.W. Snow^i, J. Snow"o, 

J. Snuverinkio*^ S. Snyder^*, M. Soaresi23a^ R. Sobiei^s^J, j. Sodomkai^e, A. SofFeri^^ C.A. Solansi^e, M. Solarise, 
J. Solci26, E. Soldatov^s, U. Soldevilai^e, E. SolfaroU Camilloccii3ia,i3ib^ p^ j^ Solodkoyi^^, Q.V. Solovyanovi^^, 
N. Soni2, V. Sopkoi26, B. Sopko^^e, M. Sosebee^ R. Soualahi63a,i63c^ p^ Soukharevio^, S. Spagnolo^^'^'^i'^, 

F. Span6^^ R. Spighi^^^, G. Spigo^^, F. Spila"i'^.i3ib^ ^ Spiwoks^^, M. Spousta^^s, T. Spreitzer^", B. Spurlock^ 
R.D. St. Denis^^^ J. Stahlman"9, R. Stamen^^a^ g^ Stanecka^^, R.W. Stanek^ C. Stanescu"3a^ 

M. Stanescu-Bellu^i, S. Stapnes"^ E.A. Starchcnkoi^^^ J. Stark^^ P. Staroba^^*, p. Starovoitov^o, A. Staude^^ 

P. Stavinai43a^ Q. Steele'^^^ P. Steinbach43, P. Steinberg^*, I. Stekl^^e^ B. Stelzer^^i, H.J. Stelzer^^, 

O. Stelzer-Chihonissa^ H. Stenzel^^^ S. Stern^^, K. Stevenson^*, G.A. Stewart^^, J.A. StiUings^o, M.C. Stockton*^*^ 

K. Stocrig^s, G. Stoicea^sa, S. Stonjek^^, p. Strachota^^s, A.R. Stradhng^, A. Straessner43, J. Strandberg"^ 

S. Strandberg"^^'"^'', A. StrandUe"^ M. Strangl"^ E. Strauss"^, M. Strauss"", P. Strizenec^^^b^ j^ Strohmeri^^ 

D.M. Strom"^ J.A. Strong^^'*, R. Stroynowski^^, J. Strube^^s^ B. Stugu", I. Stumer^*'*, J. Stupak"^, 

P. Sturmi^3^ N.A. Styles*^, D.A. Sohi^o,"^ D. Su"^ HS. Subramania^ , A. Succurro", Y. Sugaya"^ T. Sugimotoioo, 

C. Suhrlo^ K. Suita^e, M. Suk^^^^ V.V. Suhn^^, S. Suhansoy^^, T. Sumida^^, X. Sun^^ J.E. Sundermann4^ 

K. Suruhzi38, S. Sushkov", G. Susinno^e^'^eb^ y^^ Sutton"^ Y. Suzuki^^^ Y. Suzuki^^, M. Svatosi24, 

Yu.M. Sviridovi27^ s. Swedish^^^, I. Sykora^^^a^ rp Sykora^^^, B. Szelcss^^, J. Sanchezi^e, D. Taio", K. Tackmann^i, 

A. Taffardi62, R. Tafirouti^Sa^ n. Taiblumi^z, y. Takahashi^oo, H. Takai^*, R. TakashinlaS^ H. Takeda^^, 

T. Takeshitai39, Y. Takubo'^^, M. Talby*^^ A. Talyshevio^,/^ M.C. Tamsett^*, J. Tanakai54, R. Tanaka"^, 

S. Tanaka^o, S. Tanaka^^, Y. Tanaka^^ A.J. Tanasijczuk"\ K. Tani^e, N. Tannoury*^^ G.P. Tappern^^, 

S. Tapprogge^°, D. Tardif^", S. Taremi^i, F. Tarrade^^, G.F. Tartarelh*^**^, P. Tas^^^, M. Tasevskyi24^ 

E. Tassi36a.36b^ y[^ Tatarkhanov", Y. Tayalati"4d^ c. Taylor^^ F.E. Taylor^i, G.N. Taylor®^ W. Taylori5«>^, 
M. Tcinturier"^, M. Teixeira Dias Castanheira^^, P. Teixeira-Dias'^■^ K.K. Temming*^, H. Ten Katc^^, 

P.K. Tengi5°, S. Terada6^ K. Terashi^^'', J. Terron^^ M. Testa^^ R.J. Teuscheri^^j"^ j. Thadonie"^, j. Therhaag^o, 

T. Theveneaux-Pelzer'^^ M. Thioye^'^'', S. Thoma4^ J.P. Thomas^^ E.N. Thompson^*, P.D. Thompsoni'^, 

P.D. Thompson^", A.S. Thompson'53 , L.A. Thomscn^s, E. Thonison"^ M. Thomson^^, R.P. Thun^^ F. Tian^*, 

M.J. Tibbctts", T. Tici24, V.O. Tikhomirov^^, Y.A. Tikhonovio^,/^ s Tinloshenko9^ P. Tiptoni^"^ 

F.J. Tique Aires Viegas^'', S. Tisserant^^ B. Toczek^'^, T. Todorov'', S. Todorova-Nova^^o, B. Toggerson^^^ 

J. Tojo^s, S. Tokar"3a^ k. Tokunaga'^^ K. Tokushuku6^ K. ToUefson*^ M. Tomotoioo, L. Tompkins^o, K. Tomsi°^ 

G. Tong32a, A. Tonoyan", C. Topfel^^ N.D. Topihn^^, L Torchiani^^, E. Torrence"^ H. Torres^'^, E. Torro 
Pastori66, J. Toth^^.aa^ Y. Touchard^^^ D.R. Tovey"^ T. Tretzger^''^ L. Tremblet^^, A. TricoU^^, LM. Triggeri^^^*, 
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S. Trincaz-Duvoid'^^ T.N. Trinh'^^, M.F. Tripiana^^, W. Trischuk^", A. Trivedi^^.^, B. Trocme5^ C. Troncon^*^'*, 

M. Trottier-McDonald^'^S M. Trzcbinski^^, A. Trzupek^^, C. Tsarouchas2^ J.C-L. Tseng"^, M. Tsiakiris^O'^, 

P.V. Tsiareshka«9, D. Tsionou^^"^, G. Tsipolitis^, V. Tsiskaridze^'^ , E.G. Tskhadadze^^'^, I.I. Tsukerman^", 

V. Tsulaia", J.-W. Tsung^o, S. Tsuno^^, D. Tsybycheyi^^^ A. Tua^^s, A. Tudorache^S'^, V. Tudorache^S'"-, 

J.M. Tuggle^o, M. Turala^s, D. Turcccki^e^ I. Turk Cakir^", E. Turlayi""*, R. Turra^^'^'^s'', P.M. Tuts^^, 

A. Tykhonov'^3^ j^ Tylmad^^Sa^usb^ ]Yj_ Tyndel^^s, G. Tzanakos^ K. Uchida^o, I. Ueda^st^ R. Ueno^^, M. Ugland^^, 

M. Uhlenbrock^o, M. Uhrmacher54, F. Ukegawal5^ G. Unal^^, D.G. Underwood^ A. Undrus^"*, G. Unel^^^^ 

Y. Unno^s, D. Urbaniec^^, G. Usai^, M. Uslenghi"8a,ii8b^ ^ Vacavant^^^ V. Vacek^^e, B. Vachon^^, S. Vahsen", 

J. Valentai24^ R Valente^^ia, S. Valentinettii^'^'i^'', S. Valkar^^s^ E. Valladolid Gallegol'^^ S. Vallecorsai^i, 

J.A. Vails Ferreri^'^, H. van der Graafi°'', E. van der Kraaij^o^^, R. Van Der Leeuwi""^ e. van der Poel^O"*, 

D. van der Ster^^, N. van Eldik*"^, P. van Gemmeren^, Z. van Kesteren^"'*, I. van Vulpen^°^, M. Vanadia^*, 
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